Neutron-activation analysis: a novel method for the assay of iohexol.
Accurate measurement of glomerular filtration rate (GFR) is of great importance in both research and clinical medicine. Available methods require radiation exposure or are technically difficult, thereby limiting their utility. Recent work has validated plasma clearance of nonradioactive contrast agents (iohexol and iothalamate) for the measurement of GFR. However, their clinical utility has been restricted by the difficulties associated with the detection of contrast agents in serum. In this investigation, we evaluate the sensitivity, accuracy and precision of neutron activation analysis (NAA) to measure serum iohexol at concentrations necessary for estimating GFR. We subjected aliquots of serum containing 0 to 6470 microg/mL iohexol to neutron activation by placing them in a neutron beam for 1 minute. The activation process resulted in the elevation of iohexol's naturally abundant iodine 127 to iodine 128. The spontaneous decay of (128)I to xenon 128 (proportional to the amount of total iodine in the sample) was calculated by means of spectrographic analysis. The correlation between the predetermined elemental mass of iodine in the sample and that measured on NAA was then determined. A similar analysis was performed to establish the intra- and interday accuracy and precision, with multiple measurements taken over a single day and over the course of a month. We noted excellent correlation between iodine measured on NAA and the known elemental mass (r(2) =.99). Measurements were highly accurate (mean accuracy 2.4% +/- 1.8%), with excellent intra- and interday reliability (mean coefficient of variation 4.1% +/- 1.6%). NAA is a feasible and reproducible method of detecting iohexol for the purpose of measuring GFR.